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DETAILED ACTION 
Response to Amendment 

1 . This office action is in response to an amendment filed on 1/1 1/2007. 

2. Claims 1-13, 15, 16 and 18-26 have been amended by the applicant. 

3. Claims 14 and 17 have been cancelled by the applicant. 



Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Claims 1-12, 15, 16 and 18-26 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. 

Claim 1 recites: "A method for creating an irregular mesh...", claim 6 recites "outputting 
said geometric description for representation" and claim 1 8 recites "A method for arranging data 
in order to describe an irregular mesh. . .", however no tangible result is produced. Therefore, the 
claimed invention does not posses "real world" value, and instead represents nothing more than a 
methods of creating and arranging data in order to describe an irregular mesh and a method 
arranging data in order to describe an irregular mesh comprising creating data structures. 
Therefore due to the lack of a concrete tangible result in claims 1, 6 and 18, as well as failure to 
present support in the Specification for a tangible result, the claims 1-12, 15, 16 and 18-26 are 
non-statutory. The tangible requirement does not necessarily mean that a claim must either be 
tied to a particular machine or apparatus or must operate to change articles or materials to a 
different state or thing. However, the tangible requirement does require that the claim must recite 
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more than a § 101 judicial exception, in that the process claim must set forth a practical 
application of that § 101 judicial exception to produce a real-world result. Benson, 409 U.S. at 
71-72, 175 USPQ at 676-77 (invention ineligible because had "no substantial practical 
application."). In State Street , the Federal Circuit examined some of its prior section 101 cases, 
observing that the claimed inventions in those cases were each for a "practical application of an 
abstract idea" because the elements of the invention operated to produce a "useful, concrete and 
tangible result." State Street, 149 F.3d at 1373-74, 47 USPQ2d at 1601-02. For example, the 
court in State Street noted that the claimed invention in Alappat "constituted a practical 
application of an abstract idea (a mathematical algorithm, formula, or calculation), because it 
produced 'a useful, concrete and tangible result' — the smooth waveform." Id. Similarly, the 
claimed invention in Arrhythmia "constituted a practical application of an abstract idea (a 
mathematical algorithm, formula, or calculation), because it corresponded to a useful, concrete 
and tangible thing — the condition of a patient's heart." 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-4 and 6-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dunnett et al.(hereinafter referred to as "Dunnett", US Patent 7,027,050) in view of Levy et 
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al.(hereinafter referred to as "Levy", "Cellular Modeling in Arbitrary Dimension using 
Generalized Maps"). 

Regarding claim 1, Dunnett teaches receiving topological input data in column 7 lines 8-9 
("The 3D modelling data at step S2 may be input to computer 2 on a storage medium.."), in 
which the input data represents vertices and faces of the mesh, as described in column 12 lines 
53-57 ("...this database stores information about each triangle in each model, particularly 
about the edges and vertices of each triangle. .."). Dunnet also teaches a mesh surface 
containing a portion of the surface mesh rendered using a parametric surface, as described in 
column 2 lines 27-32, in which different parts of the complex surface would be rendered using 
different tessellated surfaces therefore the mesh surface is an irregular surface. Dunnett 
illustrates associating coordinates in space with the vertices of the mesh in Figure 10 where it is 
shown that vertices of the mesh have a corresponding coordinate. Dunnett teaches creating a 
geometric description in column 16 lines 54-58 ("..Jo refine each triangular polygon in the 
model. ..which more accurately represent the object surface"), where it is described that a 
representation of a refined mesh model surface is generated, therefore refinement of an irregular 
mesh model as illustrated in Figure 23A, would provide a geometric representation that describes 
the refined surface. Dunnett illustrates creating a refined mesh based on the irregular mesh and 
the coordinates, in Figure 2, where it shown in step si 6 that the irregular mesh model is refined 
based on the input topological data that comprises the coordinates and vertices of the mesh, as 
shown in step s6 and in Figure 23B. Dunnett teaches using coordinates associated with the 
vertices, as shown in Figure 10, of the refined mesh, as described in column 16 lines 54-58 
(". . .to refine each triangular polygon in the model of an object into a larger number of smaller 
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triangles which more accurately represent the object...") to compute control points, as described 
in column 12 lines 46-47 ("Control points 90, 96 and 102 are located at the triangle vertices"), 
and using the control points to create surface patches associated with the first mesh in column 12 
lines 43-46 ("...control points are used to calculate the ordinates which define a cubic 
Bernstein-Bezier triangular patch. . ."). However, Dunnett fails to teach creating a G-map 
representation of the topology of the mesh based on the input data. Levy teaches creating a G- 
map representation of the topology a mesh in the abstract lines 8-12 ("The G-Map representation 
relies on no more than a single type of element together with a single type of relation to define 
the topology of arbitrary dimensional objects. . ."), therefore it one of ordinary skill would have 
been capable of utilizing any arbitrary topology data to construct a G-map representation, such as 
the input topology data taught by Dunnett. Therefore it would have been obvious to one of 
ordinary skill in the art to combine the teachings of Dunnett with Levy because this combination 
would provide an improved representation of a surface of arbitrary topology by representing the 
refined mesh surface using generalized maps. 

Regarding claims 2 and 7, Dunnett teaches the refined mesh is created by applying a 
mesh refinement algorithm in column 16 lines 54-58 (". . Jo refine each triangular polygon in the 
model of an object into a larger number of smaller triangles which more accurately represent 
the object.."), and where each patch of the first mesh is created as a surface spline associated 
with a quad of the first mesh, in column 32 lines 1-5 (". . .each object may be modelled using 
other forms of polygons and patches other than triangular patches may be used to refine each 
polygon. ..each object may be modelled using rectangles"), where it is described that the surface 
of the mesh may be represented as a rectangular patch or quad. 
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Regarding claims 3 and 8, Dunnett fails to teach the limitations. Levy teaches creating a 
G-map comprises the steps of creating a set of darts each associated with one vertex and one face 
of the first mesh in the caption of Figure 6 (". . .the aim is to retrieve the darts corresponding to 
the same 0-cell (vertex), I -cell (edge) and 2 -cell (face) as d"\ where it is described that one 
vertex and face associated with a dart is determined. Levy illustrates creating a number of 
involutions that establish associations between pairs of darts so that an ao involution links two 
darts associated with adjacent vertices but the same face, creating an edge, an <Xi involution links 
two darts associated with the same vertex and the same face, and an ai involution links two darts 
associated with the same vertex but adjacent faces, linking two adjacent faces in Figures 4A, 4B 
and 4C respectively were the respective relationships between the involutions and their pair of 
darts as shown, as described in section 3.2 second paragraph lines 6-10 ("...the function a 0 
connects each pair of darts shown in Figure 4-A, i.e. for such a pair (dl; d2)... The function aj 
connects each pair of darts shown in Figure 4-B and the function a.2 connects each pair of darts 
shown in Figure 4-C. "). The motivation to combine the teachings of Dunnett with Levy is 
equivalent to the motivation of claim 1 . 

Regarding claims 4 and 9, Dunnett teaches a local refinement of the first mesh is created 
by defining a second mesh in column 16 lines 54-58 ("..Jo refine each triangular polygon in the 
model of an object into a larger number of smaller triangles which more accurately represent 
the object..."), where it is described that a refinement of the mesh is defined, thereby resulting in 
a second subdivided mesh surface. Dunnett also teaches corresponding with one or more quads 
of the mesh and subdividing the quads of the first mesh into smaller quads of the second mesh in 
column 32 lines 1-5 (". . .each object may be modelled using other forms of polygons and patches 
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other than triangular patches may be used to refine each polygon., .each object may be modelled 
using rectangles.''), where it is described that the surface of the mesh maybe represented using 
rectangular regions, or quad, in which the refinement of the mesh would therefore represent 
smaller quad regions of the mesh. Dunnett fails to describe the topology of the second mesh with 
a second G-map representation. Levy teaches described the topology of a mesh of arbitrary 
topology in the abstract lines 8-12 ("The G~Map representation relies on no more than a single 
type of element together with a single type of relation to define the topology of arbitrary 
dimensional objects. . ."), therefore the topology of the refined mesh, as taught by Dunnett, would 
be capable of a G-map representation provided by Levy. 

Regarding claim 6, Dunnett illustrates an input interface for receiving topological input 
data representing vertices and faces of the mesh in column 7 lines 14-16 (". . .the 3D modelling 
data may be generated in computer 2 using a commercially available modelling package and 
instruction from a user via user input device 14"), in which the input data represents vertices 
and faces of the mesh, as described in column 12 lines 53-57 ("...this database stores 
information about each triangle in each model, particularly about the edges and vertices of each 
triangle. . ."). Dunnett illustrates a computer system 2 containing a processing means 4 in Figure 
1. Dunnett illustrates associating coordinates in space with the vertices of the mesh in Figure 10 
where it is shown that vertices of the mesh have a corresponding coordinate. Dunnett teaches 
creating a geometric description, or topology, from the mesh in column 7 lines 52-54 ("...CPU 4 
constructs and stores a topology database for each model of each object") and in column 6 lines 
65-67 ("...three-dimensional modelling data defining one or more objects. . . This data comprises 
a polygonal mesh model. ..") and, where it is described that a topology of the mesh is 
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constructed. Dunnett illustrates creating a refined mesh based on the first mesh and the 
coordinates, in Figure 2, where it shown in step si 6 that the mesh model is refined based on the 
input topological data that comprises the coordinates and vertices of the mesh, as shown in step 
s6. Dunnett teaches using coordinates associated with the vertices, as shown in Figure 10, of the 
refined mesh, as described in column 16 lines 54-58 ("...to refine each triangular polygon in the 
model of an object into a larger number of smaller triangles which more accurately represent 
the object..") to compute control points, as described in column 12 lines 46-47 (^Control points 
90, 96 and 102 are located at the triangle vertices"), and using the control points to create 
surface patches associated with the first mesh in column 12 lines 43-46 ("...control points are 
used to calculate the ordinates which define a cubic Bernstein-Bezier triangular patch. .."). 
However, Dunnett fails to teach creating a G-map representation of the topology of the mesh 
based on the input data. Levy teaches creating a G-map representation of the topology a mesh in 
the abstract lines 8-12 ("The G-Map representation relies on no more than a single type of 
element together with a single type of relation to define the topology of arbitrary dimensional 
objects..."), therefore it one of ordinary skill would have been capable of utilizing any arbitrary 
topology data to construct a G-map representation, such as the input topology data taught by 
Dunnett. Therefore it would have been obvious to one of ordinary skill in the art to combine the 
teachings of Dunnett with Levy because this combination would provide an improved 
representation of a surface of arbitrary topology by representing the refined mesh surface using 
generalized maps. 

Regarding claims 11-13, Dunnett teaches a computer system containing various 
processing means comprises a combination of computer program instructions and general 
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purpose hardware in column 38 lines 7-10 (". . .processing is performed by a computer using 
processing routines defined by programming instructions. However, some, or all of the 
processing could be performed using hardware."). 

Regarding claims 14-17, Dunnett teaches a computer readable medium in column 7 lines 
8-13 ("The 3D modelling data at step S2 may be input to computer 2 on a storage medium, such 
as disk 10, via disk drive 8, may be transmitted to computer 2 via a communication network such 
as the Internet, for example from another computer or a database..."), such as a disk or CD- 
ROM, magnetic storage or hard disk, or a signal transmitted over the Internet. 

Response to Arguments 

Applicant's arguments with respect to claims 1-13, 15, 16 and 18-26 have been 
considered but are moot in view of the new ground(s) of rejection. 

The applicant argues the 35 U.S.C. 101 rejection of claims 1-13, 12, 15, 16 and 18-26. 
Regarding claim 1, the applicant states that the "geometric description" is a tangible result for 
creating and displaying geometric objects as output on a display, however creation of a 
geometric description does not provide a tangible result, therefore the claim is directed towards 
an abstract idea of generating the geometric description and not actually displaying the generated 
description. Therefore claims 1-5 are rejected under 35 U.S.C. 101. 

In regards to claim 6, the applicant argued that the claim recited a tangible result of: 
"outputting said geometric description for representation on a display", however due to the 
failure to present support in the Specification for the tangible result, the claims 6-12, 15 and 16 
are therefore non-statutory, and are rejected under 35 U.S.C. 101. Claim 18 recites "A method 
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for arranging data...", however no tangible result is produced, and therefore claims 18-26 are 
rejected under 35 U.S.C. 101. 

The applicant also argues the 35 U.S.C. 101 rejection of claims 11-17. However, the 
rejection of claims 11-13, 15 and 16, for claiming just a computer program, has been withdrawn 
due to the amendments to claim 1 1 that recites: "a computer readable medium, wherein the 
program instructions are encoded on the computer-readable medium" and to claim 13 that 
recites: "A computer readable medium that stores a set of instructions". 

The applicant argues that the references Dunnett and Levy used in the 35 U.S.C. 103(a) 
rejection of claim 1 do not teach an irregular mesh. However, the examiner maintains the 
rejection because Dunnet illustrates refining an irregular mesh of Fig. 23 A in Fig. 23B. The 
applicant also argues that the references fail to teach creating a G-map representation of the 
topology of an irregular mesh. However, Levy teaches creating a G-map representation of an 
irregular mesh in the table shown in the Conclusions section (". . Surfaces with arbitrary 
polygons, Volumes with arbitrary polyhedra. . ."), which describes that G-maps represent 
surfaces with arbitrary polygons, therefore the surfaces provide an irregular mesh, as shown on 
Page 1 1 in Figures G and H. The applicant also argues that the references do not teach 
associating coordinates in space with the vertices of the irregular mesh. However, Dunnett 
illustrates associating coordinates in space with the vertices of the mesh in Figure 10 where it is 
shown that vertices of the mesh have an associated coordinate in space. The applicant also argues 
that the references do not teach creating a geometric description from the irregular mesh. 
However, Dunnett teaches creating a geometric description from the mesh in column 16 lines 54- 
58 ("...to refine each triangular polygon in the model... which more accurately represent the 
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object surface"), where it is described that a refined representation of a mesh model surface is 
generated, therefore refinement of an irregular mesh model as illustrated in Figure 23A, would 
provide a refined geometric representation that describes the mesh surface. The applicant also 
argues that the references do not teach creating a refined mesh based on the irregular mesh and 
the coordinates. However, Dunnett illustrates creating a refined mesh based on the irregular 
mesh and the coordinates, in Figure 2, where it shown in step si 6 that the irregular mesh model 
is refined based on the input topological data that comprises the coordinates and vertices of the 
mesh, as shown in step s6 and in Figure 23B. The applicant also argues that the references do 
not teach using coordinates associated with the vertices to compute control points. However, 
Dunnett teaches using coordinates associated with the vertices, as shown in Figure 10, of the 
refined mesh described in column 16 lines 54-58 (".../o refine each triangular polygon in the 
model ..."), to compute control points described in column 12 lines 46-47 (^Control points 90, 
96 and 102 are located at the triangle vertices"), where it is described that the triangles 
comprising the mesh contains control points, therefore control points of the vertices of the mesh 
would be calculated during refinement of the mesh. 

The applicant argues that the references Dunnett and Levy used in the 35 U.S.C. 103(a) 
rejection of claim 2 do not teach the refined mesh is created by applying a mesh refinement 
algorithm, and where each patch of the first mesh is created as a surface spline associated with a 
quad of the first mesh. However, Dunnett teaches the refined mesh is created by applying a 
mesh refinement algorithm in column 16 lines 54-58 ("... refine each triangular polygon in the 
model of an object into a larger number of smaller triangles which more accurately represent 
the object. . ."), and where each patch of the first mesh is created as a surface spline associated 
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with a quad of the first mesh, in column 32 lines 1-5 ("...each object may be modelled using 
other forms of polygons and patches other than triangular patches may be used to refine each 
polygon. ..each object may be modelled using rectangles"), where it is described that the 
surface, which may be a spline or parametric surface as described in column 3 lines 46-49 ("The 
invention also comprises a processing method or apparatus in which a parametric surface patch 
is defined for at least some of the polygons making up a model of a curved surface.. ."), ma y be 
represented as a rectangular patch or quad, as shown in Figure 32. 



Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Said Broome whose telephone number is (571)272-2931. The 
examiner can normally be reached on 8:30am-5pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ulka Chauhan can be reached on (571)272-7782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





TECHNOLOGY CENTER 2600 



